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REMARKS 

Reconsideration of die above-identified application in view of the following 
remarks is respectfully requested. 

Claims 1-23 are pending in this case. Claims 1-23 havebeen rejected Claim; 
9 has previously been canceled. Claim 10 has now been canceled. Claim 1 has now 
been amended. 

35 U.SLC § 102(e) rejection -Cook et al 

the Examiner states that claims 1-8, 10 and 15-17 are rejected under 35 
U.S.C. § 102(e) as being anticipated by Cook et al (U.S. Patent No. 6,265,558). The 
Examiner's rejection is respectfully traversed. Claim 10 has now been canceled. 
Claim 1 has now been amended. 

Specifically, the Examiner states that Cook et al. disclose thiol derivatized 
oligonucleotides comprising a terminal thiol linked to a base via a linker comprising at 
least 7 carbon atoms (e.g., an alkyi group of about 10 carbons), whereby in certain 
embodiments the compounds further include steroids, reporter molecules, reporter 
enzymes, lipophilic molecules, peptides or proteins attached to the nucleosides, 
oligonucleotides or oHgonucleosides through the alkylthio group. 

In his remarks, the Examiner refers to the claims of Cook et aL (columns 23- 
24 of U.S. Patent No. 6,265,558). Claim 1 of Cook et al. recites a compound 
comprising a plurality of nucleosides, wherein each nucleoside includes a sugar 
portion and a base portion and at least one purine or pyrimidine base is substituted at 
certain positions thereof. The substituent can be selected from four optional thio- 
contaimng groups. Three of these groups are unsaturated carbon chains, interrupted 
by a carboxyl moiety (C(0)Q, wherein Q can be O, NH or S). The fourth group is Q- 
Ra-S-R], wherein Q is as cited above and R A is an alkyi having 1-10 carbon atoms. 

The same optional substituents are cited throughout the specification of Cook 
et al.. The preparation of thio-substituted purine and pyrimidine bases is prophetically 
described in the Examples section of Cook et al. (see, Examples 10-12, columns 14-15 
of U.S. Patent No 6,265,558). 
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The present invention is directed at modified nucleotides in which a purine or 
a pyhmidine base is substituted by a side chain tenninating with a thiol group, which 
can be utilized to attach a metal (e.g., gold) cluster to the modified nucleotides. The 
side chain of the modified nucleotides of the present invention is selected long enough 
so as to eliminate the possibility of metal cluster-imposed stearic hindrance which can 
interfere with a base pairing ability of the modified nucleotide, with the use thereof in 
nucltic acid synthesis and/or with any other interaction of a nucleic acid to which it is 
incorporated; 

In order to obtain such modified nucleotides, the present inventors have 
designed and successfully practiced a simple and efficient synthetic pathway for 
attaching such a side chain to a nucleotide. Ihis synthetic pathway, which is 
described in detail in the Examples section of the instant application (see, for 
example, Examples 1-4 and Schemes 3-5) includes two main steps: (i) attachment of a 
substituent that comprises an alkyi amino group to the purine or pyrimidine base; and 
(ii) reacting die amino end group with e.g., iminothiolane, to thereby form an amidino 
linking moiety (-NH-C(=NH>) and, overall, to thereby attach to the nucleotide a side 
chain tenninating with a thiol group. 

As should be well recognized by a skilled artisan, modifications of this 
synthetic pathway can include replacement 6f the alkyiamino group by e.g., an 
alkjdhydroxy or an alkylthiohydroy group; and replacement of the reacting 
iminothiolane by any compound that can fonn a linkage with the hydroxy, 
thiohydroxy or amino end group obtained in step (i) of the synthetic pathway, whereby 
this linkage formation in a chain terminating with a thiol group and in a highly stable 
linking moiety (e.g., imdino). Such compounds include, for example, alkyls and 
cycloalkyls substituted by an amino group and a thiol group. 

Thus, the modified nucleotides described in the instant application are 
prepared according to a synthetic pathway which results in attachment to the purine or 
pyrimidine bases of a side chain that is typically interrupted by one or more 
heteroatom(s) (derived from the substituted alkyi obtained in step (i) of the synthetic 
pathway) and further includes substituents such as K), =NH or 1-3 alkyls (obtained as 
a result form step (ii) in the synthetic pathway described above). 
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Such modified nucleotides are therefore readily synthesized by a two-steps 
synthesis for purines and a three-step synthesis for pyrimidines (as shown above and is 
forfher detailed in Examples 1-4 of the instant application). These modified 
nucleotides are further characterized by a side chain feat includes interrupting 
(linking) moieties such as amidino. As is well-known in the art, amidino bonds are 
highly stable both in vitro and in vivo and therefore provide for a highly stable 
attachment of the thiol moiety to the base. Such a higfrly stable attachment provides 
for a stable optional tagging of the base when interacted with a metal cluster. 

In sharp distinction from the present invention, Cook et al. teach modified 
nucleotides in which the chemical structure of the tfaiolated side chain fa chemically 
different from that of the present invention. More specifically, while some of the 
optional side chains in the modified nucleotides disclosed in Cook et al include 
relatively unstable interrupting moieties such as carboxylates and amides (in cases 
where the moiety C(0)Q is present within the side chain), none of the optional side 
chains taught by Cook et al. includes the highly stable amidino moiety, or analogs 
thereof, taught by the present invention. 

In addition, it appears fiom the prophetic description of the preparation of the 
modified nucleotides taught by Cook et al. that these modified nucleotides have cot 
been actually synthesized. It further appears from this prophetic description that the 
preparation of these modified nucleotides would involve multistep syntheses and 
complexed reagents. 

The modified nucleotides taught in Cook et aL are therefore clearly 
distinguishable from those described in the instant application in tenns of their 
preparation, their chemical structure and, most significantly, by their stability. 

In order to more clearly distinct the modified nucleotides of the present 
invention fiom those taught by Cook et al., Applicant has chosen to amend claim 1 to 
recite a nucleotide in which the side chain is "... is interrupted by at least one 
heteroatom selected from the group consisting ofO, SandN and is substituted by at 
least one ~NH group * 

AS a result of this amendment, claim 10, which included the limitations now 
added to claim 1, has be«i canceled. 
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Since Cook et al, fail to teach modified nucleotides in which the side chain is 
substituted by a =NH group and further since such a group, particularly when forming 
a part of an amidino moiety, is highly beneficial, as argued hereinabove, it is clear that 
Cook et al. fail to teach or remotely suggest the modified nucleotides described in 
amended claim 1 of the instant application. 

It is therefore the Applicant's opinion that amended claim 1, as well as claims 
2-8 and 15-17, which directly or indirectly depend therefrom, are not anticipated by 
Cook et al. and are therefore allowable. 

35 U.& C § 103(a) rejection - Cook et al in view of Leone etaL 

The Examiner states that claims lr23 are rejected under 35 U.S,C. § 103(a) as 
being unpatentable over Cook et al. (U.S. Patent No. 6,265,558) in view of Leone et 
al. (U.S. Patent No. 6,369,206). The Examiner's rejection is respectfully traversed. 
Claim 10 has now been canceled. Claim 1 has now been amended. 

Specifically, the Examiner states that Leone et al. disclose metal cluster 
compounds, particularly organothiol metal clusters, and a process for making such 
compounds. The Examiner further states thai the organometallic probes taught by 
Leone et al. may be used for superior detection of substances; The Examiner 
continues stating that it would have been obvious at the time the invention was made 
to attach metal clusters as taught by Leone et al, to the analogs of Cook et al. 

Differences between the modified nucleotides of the present invention and 
those taught by Cook et al. are outlined above. While Leone et al. teach metal cluster 
organocompounds that can be used for diagnostic purposes, attachment of such metal 
clusters to a base ring via a thiol group that may be unstable, and can therefore be 
detached from the nucleotide base undo* certain conditions, as are the thiol groups 
taught by Cook et al., would result in inefficient probes. 

It is therefore argued that since Cook et aL teach modified nucleotides in 
which a thiol group is attached to the purine or pyrimidine base via a side chain that is 
chemically different from that of the present invention and further since neither Cook 
et al. nor Leone et al. teaches side chain which includes the highly stable moieties 
taught by the present invention, the combined teachings of Cook et al. and Leone et aL 
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fail to teach the present invention or motivate one of ordinary skill in the art to make 
the present invention. 

Applicant therefore strongly believes that amended claim 1, as well as claims 
2-8, and 11-23, which directly or indirectly depend therefrom, are patentable over 
Cook et al. in view of Leone et al. and are therefore allowable. 

hi view of the above amendments and remarics it is respect^ 
claims 1-8 and 11-23 are now in condition for allowance. Prompt notice of allowance 
is respectfully and earnestly solicited 




Respectfully submitted, 



SolSheinbein 
Registration No- 25,457 



Date: January 17, 2005. 



